Treatment with chemical delipidation forskolin prior to cryopreservation improves the survival rates of swamp buffalo (Bubalus bubalis) and bovine (Bos indicus) in vitro produced embryos.
The cryopreservation of embryos is a technology developed for long-term genetic preservation. However, high sensitivity to low temperatures due to a large number of intracellular lipids within ruminant embryos compromises the success of this technique. The aim of this study was to examine the effects of using of lipolytic chemical agent forskolin, during in vitro producing of buffalo and bovine embryos on lipid contents, cryotolerance and subsequent developmental competence of these embryos. Buffalo and bovine oocytes were collected by the aspiration technique from follicles and submitted for in vitro fertilisation; the embryos were later divided into four experiments. Experiment 1, buffalo and bovine embryos were pre-treated in the presence and absence of 10 μM forskolin for 24 h. Lipid contents were determined by Nile red staining and confocal microscopy. We found that 10 μM forskolin was capable to reduce lipid contents within developing embryos in both of species (P < 0.01). Lipid contents within Day 2 embryos exhibited greater fluorescence intensity than did Day 7 embryos in both animal species. The purpose of Experiment 2 was to investigate the adverse effects of 10 μM forskolin on embryo development. In Experiments 3 and 4, Day 2 (4- to 8-cell stage) and Day 7 (blastocyst stage) embryos were pre-treated with 10 μM forskolin for 24 h and further cryopreserved with a controlled-rate freezing technique. The successful cryopreservation was determined by post-thawed embryonic development in vitro. The results showed that the blastocyst rate of the 4-8 cell stage in the forskolin-treated group had increased in both species, while the hatching and hatched blastocyst rates of forskolin-treated day 7 bovine embryos were significantly higher than those of the non-treated group (52.1% vs. 39.4%; P < 0.05). However, delipidation with forskolin did not affect the developmental rate of the day 7 buffalo embryos (P = 0.73). Our studies showed that delipidation by forskolin treatment increased the survival rate of cryopreservation in buffalo and bovine in vitro produced embryos.